S1B, Supporting information). A total of 657 genes in the top 5% tail of the empirical Z ST
definition. In addition to the conventional Fisher's exact test or the Kolmogorov-Smirnov test
(classic), we used three other algorithms: elim, weight and weight01 to identify significantly enriched GO biological processes. While in the classic enrichment test each GO term is tested
independently, in the other three algorithms the hierarchical structure of the GO is taken into 2 9 3 account so that the enrichment score incorporates information about the whole GO topology.
9 4
This eliminates local similarities and dependencies between GO terms and reduces the high false-positive rate that is usually attained with classic GO enrichment tests (Alexa et al. 2006 ).
9 6
The elim method iteratively removes genes annotated to significant GO terms from their 2 9 7
ancestors, following a bottom-up approach. This allows for the identification of more specific 2 9 8 nodes in the GO graph. The Weight algorithm identifies the locally most significant terms in
the GO graph (and not necessarily the most specific terms). Weight01 is a combination of 3 0 0 weight and elim algorithms. We decided to look at the results yielded by elim, weight and 3 0 1 weight01 in order to explore which areas in the GO graph contain enriched GO terms instead of finding the precise GO terms that are enriched. Only GO terms with 5 or more 3 0 3 differentiated genes were considered. We considered that a GO term was significantly practically disregarding many of them, reducing the probability of having false positives due 3 0 7
to the multiple-testing problem. As such, the raw p-values obtained with this methods can be We used T-lex version 2 (Tlex2) to estimate presence/absence of TEs in each individual strain
from the Italian and Sweden population (Fiston-Lavier et al. 2015) . We used release 5 of the
Drosophila melanogaster genome as reference along with TE coordinates downloaded from repetitive regions (Fiston-Lavier et al. 2015) . In addition, we excluded TEs belonging to the Using the presence/absence information provided by Tlex2 we created a multi-sample VCF 1% or top 0.05% tails of the distribution were considered as candidates ( Figure S4C ,
Supporting information).
To investigate the contribution of inversions to the observed population differentiation analysed. In(2R)NS was present at low frequencies in both populations, while In(3R)P and
In(3L)P were either absent or present at low frequency (Table S4 , Supporting information).
We thus only considered In(2L)t for the rest of this work.
1 2
We then tested whether F ST values inside In(2L)t common cosmopolitan inversions was was significantly higher than the median F ST outside this inversion:
). However, we did not find a significant accumulation of candidate 4 1 8 differentiated loci inside the inversion ( Figure 6A ).
We then analyzed the functional class of the differentiated SNPs. We first compared the the three categories that showed a more significant enrichment of candidate SNPs (Table S5 ,
Supporting information). To identify the biological processes likely to be involved in population differentiation, we annotated D. melanogaster genes. We considered as candidate-differentiated genes the 657
genes with a Z ST score in the top 5% of the distribution (Table S6 , Supporting information).
3 9
We then performed GO enrichment analysis using an algorithm based on the classical
Fisher's exact test (classic), and three additional more strict algorithms (elim, weight and classified into broader categories to simplify their interpretation ( In(2L)t inversion. However, this gene has been previously identified when analysing different The strongest F ST signal in the genome corresponds to a coding change in the Acetylcholinesterase (Ace) gene that is known to confer insecticide resistance and has been mutation was also identified for Cyp6g1 (Table 1) . This gene has also been repeatedly
reported as a candidate gene in population differentiation studies across continents and it has could represent an additional Cyp6g1 genetic variant involved in insecticide resistance (Table   4  8  6 1). Finally, we found that two other insecticide resistance related genes Cyp6a8 and Gr8a also 4 8 7
have coding changes while Cyp6g2 has a mutation in the core promoter (Table 1) .
Regarding cuticle pigmentation and neuropeptide signalling, all changes were non-coding 4 8 9 changes or synonymous changes, while cell wall macromolecule catabolic process contained macromolecule catabolic process have been associated with anti-parasitic defense response et al. 2004) . Finally, the GO analysis also pinpointed six GO terms 6 2 1 previously identified in clinal variation studies (Table S8 , Supporting information). Besides analyzing individual genes likely to be involved in geographical adaptation, we also adaptation in several biological processes (Table S10 and Table S11 , Supporting information).
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